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(54) DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To solve a problem of 
narrow angle of visibility possessed by a liquid crystal 
display by extending a pair of electrodes spirally toward 
about the center of one picture element so as to be 
mutually entangled. 

SOLUTION: In the picture element of an 
electroluminescence (EL) type display device, a scanning 
line 1 and a data line 4 are arranged in lattice. A wiring 3 
is arranged in parallel to the scanning line 1 and the data 
line 4 and held in a prescribed position. A thin film 
transistor(TFT) 5 is arranged on each picture element to 
connect a gate to the scanning line 1 and connect a 
source to the data line 4. A first electrode 2 is 
connected to the drain of the TFT 5, and a second 
electrode 10 is connected to the wiring 3 held in a 
prescribed potential. An EL material 6 is arranged 
between the first electrode 2 and the second electrode 
10. The first electrode 2 and the second electrode 10 
are arranged in a spiral form so as to be mutually 

entangled. According to this constitution, and the influence of uneven field turbulence fornried 
the end part of the electrode. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this 
translation. 

1. This document has been translated by 
computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be 
translated. 

3.1n the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The scanning hne and the data 
line which are the indicating equipment 
of an electroluminescence mold and have 
been arranged in the shape of a grid, 
Wiring maintained at the predetermined 
potential arranged in parallel with said 
scanning line or data line, The thin film 
transistor by which it has been arranged 
at each pixel, the gate was connected to 
said scanning line, and the source was 
connected to said data line, The 1st 
electrode connected to the drain of said 
thin fihn transistor, and the 2nd electrode 
connected to wiring maintained at said 
predetermined potential, It is the display 
which has the electrolxmiinescence 
ingredient arranged between said 1st 
electrode and said 2nd electrode, and is 
characterized by arranging said electrode 
and said 2nd electrode of 1 in the shape of 
[ which gears mutually ] a spiral type. 



[Claim 2] The 2nd electrode for 
generating the electric field which have a 
component parallel to a substrate in the 
pixel of the indicating equipment of an 
electroluminescence mold between the 
1st electrode connected to the thin film 
transistor, and said 1st electrode, It is the 
display which it has the 
electroluminescence ingredient with 
which said electric field are impressed, 
and each of said 1st electrode and 2nd 
electrode has the shape of a swirl, and is 
characterized by arranging the shape of a 
mutual spiral type in the condition of 
gearing. 

[Claim 3] It is the display characterized 
by forming the 1st electrode and 2nd 
electrode on the same flat surface in 
claim 1 or claim 2. 

[Claim 4] the electrode of a pair which got 
into gear spirally forms on the same 
substrate -■ having **** 
inter-electrode [ of said pair ] - a 
substrate - an outline ■ the display 
characterized by forming electric field 
with an parallel component and 
impressing said electric field to an, 
electroluminescence ingredient. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Invention 
indicated on these specifications relates 
to the configuration of the display of an 
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electrolummescence (written as EL) mold. 
[0002] 

[Description of the Prior Artl The 
configuration using liquid crystal as a 
display of a flat panel mold is known. 
This is held on both sides of Uquid crystal 
between the substrates of a pair, 
impresses electric field firom the electrode 
of the pair arranged on the front face of 
each substrate at this liquid crystal, and 
displays by changing the optical property 
of liquid crystal. 

[0003] The configuration used from this 
former considers arranging a liquid 
crystal molecule in the direction parallel 
to a substrate, or arranging it on 
arrangement in the direction 
perpendicvdar to a substrate as 
fundamental actuation by adding electric 
field perpendicularly to a substrate. By 
making such actuation perform, it 
displays by changing the 
electro-optics-property of hquid crystal. 
[0004] However, on the occasion of a 
display, as for saying [ arranging a Hquid 
crystal molecule in the direction 
perpendicular to a substrate ], the effect 
of the optical anisotropy of liquid crystal 
will appear greatly. 
[0005] For example, the case where a 
display is seen from a direction 
perpendicular to a substrate, and the 
case where a display is seen from the 
direction which shifted perpendicularly 
for a while are considered. In this case, 
the display from the latter view will be 



the thing from a view which inclined for a 
while to the major axis of a liquid crystal 
moleciile. This means that an optical 
anisotropy changes a lot as compared 
with the thing firom the former view. 
[0006] The example in the case of a 
display becoining indistinct as a concrete 
example of this phenomenon, if a little 
display is seen firom across, or becoming 
dark can be given. Grenerally this problem 
is known as a problem of an angle of 
visibility. 
[0007] 

[Problem(s) to be Solved by the 
Invention] Invention indicated on these 
specifications makes it a technical 
problem to offer the configuration which 
solved the problem of the straitness of the 
angle of visibility which a liquid crystal , 
display has. 
[0008] 

[Means for Solving the Problem] One of 
the invention indicated on these 
specifications so that one of the concrete 
example of the may be mentioned to 
drawing 1 (A) The scanning line 1 and the 
data line 4 which have been arranged in 
the shape of a grid, and the wiring 3 
maintained at the predetermined 
potential arranged in parallel with said 
data line 4, The thin film transistor 5 by 
which it has been arranged at each pixel, 
the gate was connected to said scanning 
line 1, and the source was connected to 
said data line 4, The 1st electrode 2 
connected to the drain of said thin film 
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transistor 5, and the 2nd electrode 10 
connected to the wiring 3 maintained at 
said predetermined potential, It has the 
electroluminescence ingredient 6 
arranged in between at the 1st electrode 
2 and 2nd electrode 10, and said electrode 
2 and said 2nd electrode 10 of 1 are 
characterized by being, arranged in the 
shape of [ which gears mutually ] a spiral 
type. 

[0009] As the concrete example of a 
configuration is shown in drawing 1 (A), 
the configuration of other invention The 
2nd electrode 10 for generating the 
electric field which have a component 
parallel to a substrate between the 1st 
electrode 2 connected to the thin film 
transistor 5, and said 1st electrode 2, It 
has the electroluminescence ingredient 6 
with which said electric field are 
•impressed, each of said 1st electrode 2 
and 2nd electrode 10 has the shape of a 
swirl, and it is characterized by 
arranging the shape of a mutual spiral 
type in the condition of gearing. 
[0010] In the configuration shown in 
drawing 1 (A), in order to form the 
component of the main electric fields in 
the direction parallel to a substrate, as 
for the 1st electrode 2 and 2nd electrode 
10, being formed on the same flat surface 
is desirable. 

[OOll] Moreover, as the approach of 
arrangement of an erection ROMINE 
sense ingredient, the configxiration 
arranged on the same flat surface as an 



electrode can be mentioned. Moreover, 
what arranges an electroluminescence 
ingredient to the field impressed 
effectively is sufficient as the electric field 
formed with an electrode. 
[0012] as the concrete example is shown 
in drawing 1 (A), the electrodes 2 and 10 
of a pair which got into gear spirally form 
the configuration of other invention on 
the same substrate having **** ■- 
inter-electrode [ of said pair ] - a 
substrate - an outline - electric field 
with an parallel component are formed 
and it is characterized by impressing said 
electric field to the electroltuninescence 
ingredient 6. 
[0013] 
[Example] 

[Example l] The configuration of the 
outline of- this example is shown in 
drawing 1 (A). In the configuration shown 
in drawing 1 (A), in the configuration by 
which the scanning line (it is also called a 
gate line) 1 and the data line (it is also 
called a source line) 4 have been arranged 
in the shape of a grid, an earth wire 3 is 
arranged further and the electrode (it is 
equivalent to a common pixel electrode) 2 
connected to the drain of a thin film 
transistor 5 is spirally arranged to the 
electrode 10 which extended from the 
earth wire. 

[0014] The pixel is constituted by the 
electrodes 2 and 10 of a pair in the 
configuration shown in drawing 1 (A), 
These two electrodes serve as a group and 
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have the composition of impressing 
electric field (it having a direction mainly 
parallel to a substrate) to the 
electroluminescence ingredient 6 which 
exists in inter-electrode [ two ]. 
[0015] In this configuration, the electrode 

2 connected to the source of a thin film 
transistor is in the condition of having 
been surrounded with the ground wiring 

3 fixed to predetermined potential, and 
the electrode 10 which extended fi'om 
there. (In addition, with 0 potential, 
groimd wiring is not restricted but is set 
as suitable potential.) 

[0016] Therefore, it can control that an 
electrode 2 is influenced from the data 
line. And in the whole region of a pixel, 
luminescence fi-om the 
electroluminescence ingredient 6 can be 
made uniform. 

[0017] In this configuration, the electrode 
10 which extended fi-om the earth wire 3 
in the same flat surface so that the shape 
of a mutual spiral type might gear to the 
electrode 2 connected to the drain of a 
thin film transistor 5 is arranged, and 
inter-electrode [ of these pairs ] - setting 
- a substrate an outline -- parallel 
electric field are formed. 
[0018] this electric field a substrate 
an outline ■ it is the electric field which 
have the main components in the parallel 
direction, and an electroluminescence 
ingredient emits light by this electric 
field. 

[0019] In one pixel, since the method 



shown in drawing 1 (A) has extended so 
that the electrode of a pair may get into 
gear mutually spirally toward near [ the ] 
a core, it has the description of being hard 
to come out of the imeven disordered 
effect of electric field formed in the edge 
of an electrode. " 

[0020] The condition of wiriag of the 
display of an active MATORISU mold of 
having used the electro SUMINE sense 
which formed the arrangement condition 
of the pixel shown in drawing 1 (A) in the 
shape of a matrix is shown in drawing 7 . 
[0021] Being shown lq drawing 1 (B) 
improves the configuration shown in 
drawing 1 (A). In the configuration shown 
in drawing 1 (B), since the electrode 2 
connected to the drain of a thin film 
transistor 5 will be in the condition that 
almost is surrounded by the earth wire 5, 
the effect an electrode 2 is influenced by 
other wiring can be reduced more. 
[0022] Moreover, since the field where the 
electroluminescence ingredient 2 exists 
can be made [ more ] as compared with 
the case where it is shown in drawing 1 
(A), the numerical aperture of a pixel can 
be made higher. 

[0023] [Example 2] This example is 
related with the configuration which can 
lessen the number of wiring of an earth 
wire as compared with the configuration 
shown in an example 1. The configuration 
of the outline of this example is shown in 
drawing 2 . 

[0024] The outline of two pixel fields is 
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shown in drawing 2 . In the configuration 
shown in drawing 2 , thin fihn transistors 
17 and 18 are arranged at each of two 
pixels, respectively. 
[0025] In the configrrration shown in 
drawing 2 , the earth wire shown by 14 is 
common in two pixel fields. Arid fi"om 
there, electrodes 19 and 20 extend and 
are arranged. 

[0026] And the electrode 12 which 
countered this electrode 19 and was 
connected to the drain of a thin film 
transistor 17 is arranged. Moreover, the 
electrode 13 which countered the 
electrode 20 and was connected to the 
drain of a thin film transistor 18 is 
arranged. 

[0027] The electroluminescence 
ingredient is arranged to the field shown 
by 201 and 202. 

[0028] From the scanning line 11, the 
gate of each thin film transistor extends 
and is prepared. Moreover, the source of a 
thin film transistor 17 is connected to the 
data line 15. Moreover, the source of a 
thin fihn transistor 18 is connected to the 
data line 16. 

[0029] The configuration of one [ using 
the configuration shown in drawing 2 ] 
substrate of the liquid crystal display of a 
active-matrix mold is shown in drawing 
8. 

[0030] When comparing drawing 7 with 
drawing 8 and the configuration shown in 
this example is adopted so that clearly, 
the number of earth wires can be set to 



one half as compared with the 
configuration of the example 1 shown in 
drawing 7 . 

[0031] [Example 3] The configuration of 
the outline of this example is shown in 
drawing 3 . It is characterized by the 
configuration shown in this example 
making a curvilinear configuration the 
electrode which extends from an earth 
wire 23, and the electrode connected to 
the drain of a thin film transistor 25. 
[0032] In the configuration shown in 
drawing 3 , the electroluminescence 
ingredient exists in the field shown by 26. 
If it is a configuration as shown in 
drawing 3 , since a configuration at which 
the pattern of an electrode turns at a 
right angle does not exist, it shall be hard 
to produce turbulence of electric field. 
[0033] In drawing 3 , 21 is a scanning line 
and 24 is data **. Moreover, 23 is an 
earth wire. 

[0034] These wiring is arranged in the 
shape of a grid, and a pixel as shown in 
drawing 3 is arranged in the shape of two 
or more matrices. 

[0035] [Example 4] This example makes 1 
set the scanning lines 45 and 46 and two 
fields 41 and 42 arranged to the field 
further surrounded with the data lines 47 
and 48, as shown in drawing 4 , and it is 
characterized by constituting one pixel. 
[0036] An electroluminescence ingredient 
is arranged inter-electrode [ of the field of 
41-44]. 

[0037] Two pixels shown by 41 and 42 can 
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display the following four conditions. 
That is, both conditions of OFF, 
conditions of ON [ the pixel of 41 ] of the 
pixel of 42 in OFF, conditions of OFF [ the 
pixel of 41 ] of the pixel of 42 by ON, and 
pixels of 41 and 42 of both can choose 
[ the pixel of 41 and 42 ] the condition of 
ON. 

[0038] 4 gradation can be displayed by 

performing such a combination. 

[0039] In addition, in drawing 4 , the field 

shown by 43 and 44 is a field which 

constitutes another pixel. 

[0040] Moreover, the configuration shown 

in drawing 4 considering as the 

description is that an earth wire 49 is 

common in foxir pixels 41 and 42, and 43 

and 44. 

[0041] By considering as such a 
configuration, even when the 
configuration of a pixel was complicated, 
wiring should be simplified. 
[0042] [Example 5] The configuration of 
the outUne of this example is shown in 
drawing 5 . Being shown in drawing 5 is 
characterized by having arranged two 
pixel fields to the scanning line 51, the 
data lines 52 and 53, and the field fxirther 
surrounded by the earth wire 54. 
[0043] In drawing, the wiring 55 which 
extended from the drain of a thin film 
transistor 57, and the wiring 59 which 
extended from the earth wire 54 which 
countered it become a pair mutually, and 
constitutes the electrode of a pair. The 
pixel field is constituted as the electrode 



of this pair is also. And in inter- electrode 
[ these / two ], electric field are formed in 
the direction parallel to a substrate. 
[0044] Moreover, the wiring 56 which 
extended from the drain of a thin film 
transistor 58, and the wiring 60 which 
extended from the earth wire 54 which 
countered it become a pair mutually, and 
constitutes the electrode of a pair. 
[0045] An electroluminescence ingredient 
is arranged inter-electrode [ of the 
above-mentioned pair ]. 
[0046] The example at the time of 
forming a active -matrix circuit using the 
pixel configuration shown in drawing 5 is 
shown in drawing 9 . 
[0047] [Example 6] The configuration of 
this example is shown in drawing 6 . Four 
piixel fields are arranged to the field to 
which the configuration shown in 
drawing 6 was surrounded with the 
scanning lines 61 and 64 and the data 
lines 62 and 63. 

[0048] These four pixels can also be used 
independentiy, respectively, foxur 
[ moreover, ] one group carrying out ■■ 
a pixel constituting -• an area gradation 
display ■ ****** things are also made. 
[0049] In the configuration shown in 
drawing 6 , the earth wire 65 is arranged 
in common in four pixel fields. 
[0050] 

[Effect of the Invention] By using 
invention indicated on these 
specifications, the configuration which 
solved the problem of the straitness of the 
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angle of visibility which a Uquid crystal 
display has can be offered. Moreover, the 
problem in the configuration which 
displays by impressing electric field in 
the direction parallel to a substrate can 
be solved, and the configuration which 
can display a clear image can be offered. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing l1 Drawing showing tJie 
configuration of the pixel field of an 
example. 

[Drawing 2l Drawing showing the 
configuration of the pixel field of an 
example. 

[Drawing 3l Drawing showing the 
configuration of the pixel field of an 
example. 

[Drawing 41 Drawing showing the 
configxu'ation of the pixel field of an 
example. 

[Drawing 51 Drawing showing the 
configiuration of the pixel field of an 
example. 

[Drawing 6l Drawing showing the 
configuration of the pixel field of an 
example. 

[Drawing 7l Drawing showing the 
configuration of the active matrix of an 
example. 

[Drawing 8l Drawing showing the 
configuration of the sictive matrix of an 
example. 

[Drawing 91 Drawing showing the 



configuration of the active matrix of an 
example. 

[Drawing lOl Drawing showing the 
configuration of the active matrix of an 
example. 

[Drawing 111 Drawing showing the 
configuration of the conventional pixel 
field. 

[Drawing 121 Drawing showing the 
configuration of the conventional pixel 
field. 

[Description of Notations] 

1 Scanning Line (Gate Line) 

2 Electrode Which Extended from Drain 
of Thin Film Transistor 

3 Earth Wire 

4 Data Line (Source Line) 

5 Thin Film Transistor 

6 Electroluminescence Ingredient 

10 Electrode Which Extended from Earth 
Wire 

11 Scanning Line 

12 13 Electrode which extended from the 
drain of a thin film transistor 

14 Earth Wire 

15 16 Data line (source line) 
17 18 Transistor 

19 20 Electrode which extended from the 
earth wire 

201 Electroluminescence Ingredient 

202 Electrolimiinescence Ingredient 
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